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spatial figures and rigid bodies. The latter are capable of free motion only in spaces of constant curvature, as Helmholtz1 has shown at length. Just as the shortest lines of a plane are infinite, but on the surface of a sphere occur as great circles of definite finite length, closed and reverting into themselves, so Riemann conceived in the three-dimensional space of positive curvature analogues of the straight line and the plane as finite but unbounded. But there is a difficulty here. If we possessed the notion of a measure of curvature for a four-dimensional space, the transition to the special case of three-dimensional space could be easily and rationally executed; but the passage from the special to the more general case involves a certain arbitrariness, and, as is natural, different inquirers have adopted here different courses2 (Riemann and Kro-necker). The very fact that for a one-dimensional space (a curved line of any sort) a measure of curvature does not exist having the significance of an interior measure, and that such a measure first occurs in connection with two-dimensional figures, forces upon us the question whether and to what extent something analogous has any meaning for three-dimensional figures. Are we not subject here to an illusion, in that we operate with symbols to which perhaps nothing real corresponds, or at least noth-
"'Ueber die Thatsachen, welche cler Geometrie zu Grimde liegen.'' Gottinger Nachrichten, 1868, June 3.
2 Compare, for example, Kroneeker, '' Ueber Systeme von Functionen mehrerer Variablen." Ber. d. Berliner ATcade-mie, 1869.representing are after all differentf what would be concealed in the one is apparent in the other. It is scarcely possible to light directly on an operation like Q%. But operating with such symbols leads us to
